Weak hydrogen bond topology in 1,1-difluoroethane dimer: A rotational study.
The rotational spectrum of the 1,1-difluoroethane dimer has been investigated by pulsed-jet Fourier transform microwave spectroscopy. Two most stable isomers have been detected, which are both stabilized by a network of three C-H⋯F-C weak hydrogen bonds: in the most stable isomer, two difluoromethyl C-H groups and one methyl C-H group act as the weak proton donors whilst in the second isomer, two methyl C-H groups and one difluoromethyl C-H group act as the weak proton donors. For the global minimum, the measurements have also been extended to its four 13C isotopologues in natural abundance, allowing a precise, although partial, structural determination. Relative intensity measurements on a set of μa-type transitions allowed estimating the relative population ratio of the two isomers as NI/NII ∼ 6/1 in the pulsed jet, indicating a much larger energy gap between these two isomers than that expected from ab initio calculation, consistent with the result from pseudo-diatomic dissociation energies estimation.